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1 

Method for the Preparation of a Foodstuff 

Technical Field of the Invention 

5 The invention relates to a method of preparation of an ice 

confection such as ice cream, wherein the ice confection is 
subjected to an ultra high pressure treatment. 

Background to the Invention 

10 

Ultra high pressure (UHP) is a known method for killing 
spores and has been suggested as a suitable route to food 
product pasteurisation. In Japan a range of pressure de- 
contaminated products such as jellies, preserves, purees 
15 and sauces have been launched on the market (Byrne, M. 
(1993) Food Engineering International, 34-38) . 

Furthermore isolated, native proteins have been subjected 
to UHP. These proteins are in their native form, they have 

20 not been treated chemically or thermally before the 

pressure treatment by methods which significantly modify 
their protein structure (van Camp, J; Huyghebaert , A (1995) 
Food Chemistry 54(4) 357-364; Okamoto, M; Kawamura, Y; 
Hayashi, R; (1990) Agric Biol Chem 54(1) 183-189). It is 

25 generally believed that there would be no advantage in 

subjecting proteins which have already been substantially 
denatured by for example an initial heat -treatment prior to 
UHP. 

30 DE 42 26 255 discloses the treatment of cream with ultra 

high pressure in order to crystallise the fat. 

Surprisingly, we have noted that when an ice confection 
having an aqueous phase and a fat phase, such as ice cream, 
35 frozen yoghurt and the like, is subjected to UHP a number 

of advantages are achieved, providing that the micellar 
casein protein content and the total sugar content present 
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in the aqueous phase of the ice confection are within 
specified limits. Further these advantages are achieved 
even if the product has been heat treated prior to UHP 
treatment . 

5 

IPi.P cj.pfiurfi r>£ the invention 

.i.^ i -: ^ nr^riHAs a orocess for the 

Accoramgiy cue iuvcuuiuu ~ ^ - - 

preparation of an ice confection having an aqueous phase 
10 and a fat phase, wherein the ice confection is subjected to 

an ultra high pressure treatment, the ice confection 
comprising in the aqueous phase at least 1 wt% micellar 
casein and sufficient total sugars such that a protein gel 
is formed on application of the ultra high pressure, 
15 providing that if micellar casein is present in the aqueous 
phase at less than 2 wt%, the ice confection composition 
includes a stabiliser. 

Preferably the aqueous phase comprises at least 2 wt% 
2 0 micellar casein. 

By the term micellar casein it is meant casein protein 
present in the form of supramolecular structures, 
consisting of aggregated proteins and minerals, dispersed 
25 in the aqueous phase of the ice confection. These 
structures could have been formed naturally, ie native 
casein micelles as are present in milk, or may have been 
formed synthetically, such as those produced by the 
addition of certain minerals (eg Ca 2 ') to casein. 

ice confections such as ice cream are usually produced by 
a continuous process comprising the following steps: 



(a) homogenisation of the ingredient 
35 (b) pasteurisation 

(c) cooling 

(d) freezing and aeration 
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(e) extrusion; and 

(f) optionally deep freezing. 



The applicants have surprisingly found that if the ice 
5 confection is subjected to an ultra high pressure treatment 

after step (b) and prior to step (d) the resulting product 
has a number of advantages as follows; 

(i) the meltdown rate is decreased 

10 

(ii) the product provided is perceived to be thicker, 
smoother and creamier and is less cold to eat; 

Furthermore a particular advantage of such products is that 
they may be prepared in the absence of emulsif iers and/or 
stabilisers and/or have a zero or low fat content and/or a 
low milk content and yet retain high quality. With the 
proviso that at micellar casein levels of less than 2 wt% 
in the aqueous phase, stabiliser must be present. 

Usually the protein content of the product will have been 
de-natured to some extent by the processing of the product 
prior to the application of the ultra high pressure 
treatment . 

Optionally the conventional pasteurisation step (step b) 
may be omitted for ice confections which are subjected to 
the ultra high pressure treatment of the invention. However 
it is preferred that a conventional pasteurisation step is 
conducted prior to the ultra high pressure treatment. 

The pressure during the ultra high pressure treatment is 
typically greater than or equal to 250MPa, preferably 
approximately 4 00MPa. The foodstuff is subjected to this 
35 pressure for typically greater than or equal to 1 minute, 

preferably froml to 80 minutes, most preferably from 5 to 
4 0 minutes. 



15 



20 



25 



30 
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The ultra high pressure may be applied using any suitable 
apparatus. The process may be a batch process, a semi- 
continuous process, or preferably a continuous process. 

5 The improved meltdown stability and sensory attributes of 

ice confections made from UHP treated premixes are believed 
to result from the formation of UHP-induced protein gels. 

.... i_v~ ~-ap»i ■! -t~a*3 T-ivr>t- ^ ■) n oel on the 
In order to acmevc l-hc » — 

application of the UHP a minimum content of total sugars 
10 has been found to be required within the aqueous phase of 

the ice confection. This can be better illustrated in 
Example 8 below where a state diagram is provided for 
systems treated at an ultra high pressure of 400 MPa for 20 
minutes. Essentially the lower the micellar casein content 
15 in the aqueous phase the higher the total sugar content in 

the aqueous phase has to be. Thus at a micellar casein 
content in the aqueous phase of 2 wt% a total sugar content 
of at least 30 wt% is required. At a micellar casein 
content in the aqueous phase of 3 wt% a total sugar content 
20 of at least 20 wt% is required. At a micellar casein 
content in the aqueous phase of 4 wt% a total sugar content 
of at least 15 wt% is required. At a micellar casein 
content in the aqueous phase of 5 wt% a total sugar content 
of at least 13 wt% is required. 



25 



Preferably the micellar casein content in the aqueous phase 
is from 3 to 5 wt%. Preferably the total sugar content in 
the aqueous phase is approximately 25 wt%. 

30 The sugar content can be selected from monosaccharides, 
disaccharides, oligosaccharides and mixtures thereof. 
Suitable examples include sucrose, fructose, lactose, 
glucose and corn syrups. 



35 



D G Schmidt and W Buchheim in Milchwissenschaf t 25., 596 
(1970) showed that pressure causes the irreversible 
fragmentation of casein micelles in milk, probably through 
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pressure -induced dissolution of micellar calcium phosphate. 
However, we now believe that if this pressure induced 
fragmentation occurs in the presence of certain cosolutes 
(sugars) a network is formed from these fragments. This re- 
5 aggregation of the casein fragments may occur on 

decompression of the milk/sugar mixture. Examination of 
pressure-treated milk/sugar mixtures by transmission 
electron microscopy reveals that the gels are made from a 
particle network, the size of the individual particles 
10 being approximately an order of magnitude smaller than the 
casein micelles present in untreated mixtures. Therefore 
pressure treatment in the presence of appropriate levels of 
sugars provides a method of gelling casein at natural pH, 
room temperature and in the absence of coagulating enzymes. 

15 

Examples 

* 

Examples 1 to 3 

20 An ice cream mixture having the following formulation 

12.1% skimmed milk powder 
25% dairy cream 
15.44% sucrose 
25 0.4% vanilla flavour 

water to 100% 

was prepared and pasteurised in the conventional way. The 
product was then subjected to a high pressure treatment as 
30 follows 

Example 1 - 3 00 MPa for 4 0 min 
Example 2-400 MPa for 5 min 
Example 3 - 4 00 MPa for 4 0 min 

35 

at ambient temperature in a National Forge Cold Isostatic 
Press. The products were then frozen in the conventional 
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6 

way in a standard ice cream freezer (scraped surface heat 
exchanger SSHE) , extruded and deep frozen. 

The percentage mass loss was determined at 37oc after at 
5 least 2 weeks frozen storage by measuring the weight of 

melted ice cream every minute over the required time period 
which passed through a grid having 3mm square holes and a 
1mm mesh. The mass loss after 2 hours at 3 7°C was as 
follows; 

10 

Example 1-3% 
Example 2-4% 
Example 3-3% 

15 Figure 1 shows the results of the percentage mass loss 

measurements. The mass loss of the ice cream composition 

prepared in Example 3 is shown by . This is compared to 

a control ( ) which is the same ice cream composition 

prepared as in Example 3 except that the ice cream 

2 0 composition is not subjected to an ultra high pressure 

treatment . 

The percentage destabilised fat was measured using a 
solvent extraction technique. lOg of ice cream was melted 
25 for 4 hours at ambient temperature before extraction with 

petroleum solvent. The solvent was evaporated and the 
extracted destabilised fat was weighed, this was expressed 
as a percent of the weight of the total fat in the ice 
cream. 

30 

Accordingly the percentage destabilised fat was measured to 
be 0.3%. 

These results show that the gel has not been formed by a 

3 5 fat network. 

■ 

Further the prepared ice cream of Example 3 was tested by 
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a trained sensory panel and found to be firmer, chewier, 
smoother, less icy, creamier, thicker and less cold than 
Comparative Example A. 

5 Comparative Example h 

An ice cream was prepared as in Example 1 above except that 
the ice cream pre-mix was not subjected to any UHP 
treatment . 

10 

Mass loss was measured as in Example 1. The mass loss after 
2 hours at 37°C was 88%. 

Example 4 

Example 3 was repeated except that after pasteurisation the 
product was subjected to a heat treatment at 140<>C for 5 
seconds before the high pressure treatment . 

20 Mass loss was measured as in Example 1. The mass loss after 

2 hours at 37°C was 41%. 

Example 5 

25 An ice cream mixture having the following formulation 

14.4% skimmed milk powder 
0.5% butter fat 
17.6% sucrose 
3 0 0.4% vanilla flavour 

water to 100% 

was prepared and pasteurised in the conventional way. The 
product was then subjected to a high pressure treatment at 
35 400 MPa for 40 min at ambient temperature in a National 

Forge Cold Isostatic Press. The product was then frozen in 
the conventional way in a standard ice cream freezer 
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(scraped surface heat exchanger SSHE) , extruded and deep 
frozen. 

Mass loss was measured as in Example 1. The mass loss after 
5 2 hours at 37°C was 43%. 

Further the prepared ice cream was tested by a trained 
sensory panel and found to be firmer, chewier, smoother, 
less icy, creamier and thicker than Comparative Example B. 

10 

Comparativ e Example B 

An ice cream was prepared as in Example 5 above except that 
the ice cream pre -mix was not subjected to any UHP 
15 treatment. 

Mass loss was measured as in Example 1. The mass loss after 
2 hours at 37°C was 98%. 

20 Example 6 

An ice cream mixture having the following formulation 

9.1% skimmed milk powder 
25 25% dairy cream 

15.44% sucrose 
0.4% vanilla flavour 
water to 100% 

30 was prepared and pasteurised in the conventional way. The 

product was then subjected to a high pressure treatment at 
400 MPa for 40 min at ambient temperature in a National 
Forge Cold Isostatic Press. The product was then frozen in 
the conventional way in a standard ice cream freezer 

35 (scraped surface heat exchanger SSHE), extruded and deep 

frozen. 
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9 

Mass loss was measured as in Example 1. The mass loss after 
2 hours at 37°C was 12%. 

Further the prepared ice cream was tested by a trained 
sensory panel and found to be less icy, creamier and 
thicker than Comparative Example C. 

Comparative Example C 

An ice cream was prepared as in Example 6 above except that 
the ice cream pre -mix was not subjected to any UHP 
treatment . 

Mass loss was measured as in Example 1. The mass loss after 
2 hours at 37°C was 94%. 
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10 

Example 7 

An ice cream mixture having the following formulation 

5 10% skimmed milk powder 

8% butteroil 
13% sucrose 
4% corn syrup 
0.144% Locust Bean Gum 
10 0.016% Carageenan 

0.3% mono/di glyceride 
0.012% vanillin 
water to 100% 

15 was prepared and pasteurised in the conventional way. The 

product was then subjected to a high pressure treatment at 
400 MPa for 40 min at ambient temperature in a National 
Forge Cold Isostatic Press. The product was then frozen in 
the conventional way in a standard ice cream freezer 

20 (scraped surface heat exchanger SSHE) , extruded and deep 

frozen. 

Mass loss was measured as in Example 1. The mass loss after 
2 hours at 37°C was 8%, 

25 

Further the prepared ice cream was tested by a trained 
sensory panel and found to be firmer and creamier than 
Comparative Example D. 

30 Comparative Example D 

An ice cream was prepared as in Example 7 above except that 
the ice cream pre-mix was not subjected to any UHP 
treatment . 

35 

Mass loss was measured as in Example 1. The mass loss after 
2 hours at 37°C was 52%. 
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Example fi 

A series of samples containing different amounts of - sugars 
and micellar casein were prepared by dispersing skim milk 
5 powder (SMP) , sucrose and/or lactose into water at room 

temperature. These samples had levels of micellar casein in 
the range 0-12% (w/w) and sugars in the range 5-50%. The 
final concentrations were calculated assuming that SMP 
contains approximately 50% lactose and 30% micellar casein. 

10 

Samples were sealed in 5 ml plastic bags and compressed at 
400 MPa for 20 min using a cold isostatic press (Stansted 
Fluid Power, Stansted, UK) operating at room temperature. 
The press had a sample volume of 3 0 ml and the pressure- 
15 transmitting fluid was methanol . After decompression 

samples were stored at 5°C for 3 days prior to rhepmetric 
analysis . 

In order to determine which samples had been gelled by the 
20 high pressure treatment, oscillatory rheometry was 

performed on both the pressure -treated samples and 
untreated controls. The rheological tests were performed at 
5°C on a Carrimed CSL500 rheometer operating in oscillatory 
mode with a cone-and-plate geometry. A 6 cm diameter 
25 acrylic cone with a gap of 53 fim, operating at a stress of 

1 Pa and a strain of 0.005, was used. Samples were 
considered to be gelled if the measured storage modulus 
(G' ) was greater than the loss modulus (G") at a frequency 
of 1 Hz. 

30 

In all cases the untreated samples were liquids. Figure 2 
shows the state diagram for systems treated at 400 MPa for 
20 min. Samples with compositions above the line were found 
to be gelled (according to the criteria given above) while 
35 those below the line were liquids after pressure treatment. 
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Claims 

1. A process for the preparation of an ice confection 
5 having an aqueous phase and a fat phase, wherein the ice 

confection is subjected to an ultra high pressure 
treatment, the ice confection comprising in the aqueous 
phase at least 1 wt% micellar casein and sufficient total 
sugars such that a protein gel is formed on application of 
10 the ultra high pressure, providing that if micellar casein 

is present in the aqueous phase at less than 2 wt%, the ice 
confection composition includes a stabiliser. 

2 . A process according to claim 1 wherein the ice 
15 confection comprises at least 2 wt% micellar casein in the 

aqueous phase. 

3 . A process according to claim 1 wherein the ice 
confection comprises from 3 to 5 wt% micellar casein in the 

20 aqueous phase. 

4 . A process according to claim 3 wherein the ice 
confection comprises approximately 25 wt% total sugars. 

25 5. A process according to claim 1 wherein the aqueous 

phase of the ice confection comprises 2 wt% micellar 
casein and at least 30 wt% total sugars. 

6. A process according to claim 1 wherein the aqueous 
30 phase of the ice confection comprises 3 wt% micellar 

casein and at least 20 wt% total sugars. 

7. A process according to claim 1 wherein the aqueous 
phase of the ice confection comprises 4 wt% micellar 

35 casein and at least 15 wt% total sugars. 

8. A process according to claim 1 wherein the aqueous 



« 
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phase of the ice confection comprises 5 wt% micellar 
casein and at least 13 wt% total sugars. 

9. A process according to any preceding claim wherein 
5 the pressure during the ultra high pressure treatment is 

greater than or equal to 250MPa. 

10 . A process according to any preceding claim wherein the 
pressure during the ultra high pressure treatment is 

10 approximately 4 00MPa. 

11. A process according to any preceding claim wherein the 
foodstuff is subjected to ultra high pressure for greater 
than or equal to 1 minute. 

15 

12. A process according to any preceding claim wherein the 
foodstuff is subjected to ultra high pressure for from 1 to 
80 minutes. 

20 13. A process according to any preceding claim wherein the 

foodstuff is subjected to ultra high pressure for from 5 to 
40 minutes. 



14 . A process according to any one of claims 2 to 13 
25 wherein the ice confection contains no added stabilisers. 

15. A process according to any preceding claim wherein the 
ice confection contains no added emulsifiers. 



3 0 16. A process according to any preceding claim wherein the 

ice confection has a zero or low fat content. 
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